Abstract. Field trials were conducted in winter season in two sites located about 20km north east of Cairo; Gabal Asfar farm (fertile soil) and Berka site (virgin soil).The trials aimed to evaluate the impact of rapeseed irrigation methods with secondary treated wastewater on yield ,quality trace elements and heavy metal content. The results clearly showed that rapeseed crop was not suited to the virgin soil as the crop produced 10% of the seed yield achieved at the fertile soil. There were significant increases in seed yield, straw and biological yields due to NPK application .Oil yields were 0.312 and 2.304 t ha -1 on virgin and fertile soils, respectively.
Introduction
The current water budget in Egypt show that the annual water demand exceeds the available fresh water by 6 billion m 3 /year(Abou- Zeid,1992) . Water uses are rising because of the ambitious land reclamation programme ,growing population ,steady rural development and urbanization plans and expanding the industrial sector. Therefore ,it is essential to develop water resources through untraditional ones.
Agriculture is one of the proposed outlets with an identified benefit from the recycling the nutrients in wastewater, WRc (2001) estimated that wastewater could offer about 30% of the crop requirements of N and 100% or more from crop requirements of K in sandy calcareous soil in Alexandria.
Therefore , the aim of this work is to evaluate the effect of treated wastewater on crop yield and quality under two types of Egyptian soils.
Materials and Methods
Two field trials were carried out in two sites located about 20 km north east of Cairo; Gabal Asfar farm (fertile soil) and Berka site (virgin soil). The trials aimed to evaluate the impact of rapeseed irrigation methods with secondary treated wastewater on yield, quality and heavy metal content. The area of each trial the was 10 feddans(4.2 hectars) close to the new Gabal El-Asfar wastewater treatment plant and the soil could be classified as loomy sand soil. The same area was chosen in the second site and located inside El-Berka wastewater treatment plant; the soil is gravelly sand and could be classified as virgin soil.
The experimental area was divided to large experimental unites according to the crop and the irrigation method . The design of each trial was based on 16 large plots ,eight of which receive wastewater only and the other eight receive wastewater plus supplementary fertilizer to be adjusted for each crop according to the normal recommended rates and for each site conditions. Rapeseed seeds( Pactol variety) were grown. In Gabal El Asfar site, surface irrigation was used; while in El Berka site sprinkler irrigation was used . The irrigation water was measured by water meter for each plot. Fertilizers were applied according to the normal recommended rates in Egypt. Nitrogen ,phosphorus and potassium were applied as ammonium nitrate (33 
Results & Discussion
Treated wastewater supplied rapeseed with 35,43 and 156% of the recommended requirements of N, P and K, respectively in the virgin soil while the corresponding values in the fertile soil were 79,96 and 191% for N, P and K, respectively (Table 2) .
Data presented in Table 3 indicate that fertilizer increased rapeseed yields(seeds, straw and biological) significantly only at Gabal El Asfar. The data also show that rapeseed production under surface irrigation was greater than sprinkler irrigation. The oil content of rapeseed seed at El Berka was slightly larger (39.5%) than at Gabal El Asfar (38.2%), giving an oil production of 0.312 t/ha compared with 2.304 t/ha at each site, respectively.
Canola was not suited to the soil at El Berka, as this crop produced only 10% of the seed yield achieved at Gabal El Asfar. Canola is a relatively new crop in Egypt and so its yield characteristics are not yet fully evaluated under local conditions, but these results show clearly that canola is unsuited to infertile soil but can grow better in fertile soil All of the samples analysed had N, P and K concentrations within the normal ranges expected for canola (Table 4 ) .
In addition to the major nutrients, wastewater also contains a wide range of contaminants reflecting the quality of the original sewage and the effectiveness of treatment. Secondary treatment will remove up to 90% of heavy metals into the sludge and so generally, wastewater contains small concentrations The ranges of concentrations of heavy metals are within the normal ranges expected for these crops, and are far below levels that would be of concern (Table5). Zinc and copper are essential trace elements, which are often deficient in Egyptian crops due to the generally high pH of soils. Some of these crop concentrations suggest marginally deficiency for zinc and likely copper deficiency for most crops, although this would have to be confirmed by foliar analysis. This poor trace element status would be anticipated at El Berka, having a high pH and small concentrations in the soil, and symptoms of deficiency were seen in a number of crops. At Gabal El Asfar, the larger crop yields would effectively dilute tissue concentrations, and the fact that tissue concentrations of these elements were similar between the sites, suggests 
